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I. Introduction
The Gd5(Sil.xGex)4 family of compounds has been found to display a variety of interesting physical behaviors, such as the giant magnetocaloric (GMC) effect" 2, the giant magnetoresistance (GMR)3" effect, and the colossal magnetostrictive (CMS) effect" ' . This combination of properties is quite unique thus making the Gd5(Sil.,GeJ4 series of compounds potential candidate for applications in magnetic refrigeration, magneto-electrical and magnetomechanical devices, and others. Recent experimental indicate that in the G d s ( S i~-~G e~)~ system there is a magnetic-field induced disorder-order or order-order magnetic phase transition, coupled with a crystallographic phase transition when x 2 0.5. Thus, simultaneous magnetic and crystallographic phase changes appear to be responsible for the observed GMC, GMR and CMS effects.
All of the experimental data reported to date are based on polycrystalline materials with varying purity, Examination of the anisotropy, which can be done using single crystalline samples, may further clad@ the underlying mechanisms responsible for unusual mangetodastic coupling observed in these Gd-based (an S-state lanthanide ion) intermetallic compounds.
However, to the best of our knowledge, magnetic properties of the single crystals of the compounds in the Gd5(Si1,GeJ4 series are unknown. In the present study, we report on the isothermal magnetization, the magnetic field induced first-order magnetic phase transition, and the magnetocaloric effect, as functions of temperature and magnetic field with the field vector parallel to three major crystallographic axes of high purity single crystal of Gd5(Si1.95Ge2.05).
Experimental details
The single crystal of Gd$3iI,95Gez.os) was grown by the Bridgman method, starting from a polycrystalline raw material with a nominal chemical composition Gd5(Si2Ge2). The polycrystalline stock was prepared by arc-melting the high purity constituent elements in argon with the composition-Tc phase diagram" of this series of compounds.
The isothermal magnetization measurements were performed by using a LakeShore magnetometer (Model 7225) at various temperatures in the range from 5 to 320 R, over a magnetic field range of 0-56 kOe. The magnetocaloric properties were evaluated from the isothermal dc magnetization data (no demagnetization correction) using the Maxwell's relation.
The accuracy of the alignment of the magnetic field vector with the crystallographic directions of the single crystal was H.
HI. Results and Discussions:
Figure 1 shows the isothermal magnetization data of the Gds(Sil. There are some notable features which are worth mentioning and may be related to either or both the intrinsic anisotropy of the crystal lattice or the anisotropy of the magnetic-field induced phase transition, even though the H-T phase diagrams basically look similar to one another. Thus, the HC1 and Hc2 are plotted together as functions of temperature for three directions in kOe is plotted as a function of temperature in Figure 4 for the single crystal Gd5(Sil.95Ge2.05).
There are two distinct anomalies; the first are the spikes observed in three cases in the vicinity of the zero-field Tc. The second is small anisotropy of the extent of the -AS,,, i.e. the broadening of the magnetocaloric effect at higher temperature in the case with W/[O 103. The spikes are probably numerical integration errors, which may be observed in the vicinity of the first-order PM-+FM transition when M(HJ is discontinuous or noneq~ilibrium'~, although they were repeatable in an independent measurement. They should be verified further by the magnetization measurements H. Tang, et al.
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around the zero-field T, with various temperature andor magnetic intervals. However, we need to point out that the largest spike, i.e. the highest -Asmag value of -75 (J/kg K) (AH = 0-50 kOe) is obtained in the case with W/[lOOJ. This feature may be intrinsic and related to the accompanying lattice distortion. The broadening of the magnetocaloric effect at higher temperature in the case of W/[OlO] is consistent with the largest gap (co-existence region) between H, 1 and l & of the magnetic-field induced PM+FM transition and the shifting of the respective phase boundaries towards higher temperature (see Figure 3) .
IV. Conclusions
The magnetic-field induced first-order magnetic phase transition has been observed in the 
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